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TWA Flight 800 


8:33:09: “TWA eight bundred, if 
you bear Center identfify].” 


petrated against the United States, 
touched off the most extensive, 
complex, and costly air disaster 


Director for Intelligence sent a 
memorandum to FBI Assistant 
Director James Kallstrom summariz- 


The Boston controller was becom- investigation in US history. Had it ing the results: (b)(3) 
ing increasingly uneasy, as were been the result of state-sponsored 
pilots in the area. terrorism, it would have been con- Our analysis demonstrates that 
sidered an act of war. the eyewitness sightings of great- (b)(3) 
8:33:36, from Alitalia 609: “.. just est concern to us—the ones 
for your information, sir, we are FBI and National Transportation originally interpreted to be of a 
just overbead the explosion, right Safety Board (NTSB) investigators possible missile attack—took place 
overbead at this time.” almost immediately focused on after the first of several explo- 
three possible causes: a bomb, a sions aboard the 
8:33:48, from McClaine: “Stinger missile, or a mechanical failure. The aircraft...combined with the total 
Bee, ab, Boston, we are directly over missile theory seemed particularly absence of physical evidence of a 
the site where that airplane or what- plausible because of reports from missile attack, [this] leads CIA 
ever it was just exploded and went dozens of eyewitnesses in the Long analysts to conclude that no such 
into the water.” Island area who, on the evening of attack occurred. 
17 July, recalled seeing something 
8:34:01, from Boston Center: “Roger resembling a flare or firework These findings also were docu- 
that. Thank you very much, sir, ascend and culminate in an explo- mented in an unclassified video 
we're investigating that right now. sion. produced with the aid of anima- (b)(3) 
TWA eight bundred, Center. TWA tion experts and the Directorate of 
eight zero zero, if you bear Center, Because of the possibility that inter- _Intelligence’s Video/Multimedia 
ident.” national terrorists may have been Production Center.” (b)(3) 
involved, the FBI requested CIA's 
8:35:36, again from Boston: “TWA assistance. In accordance with the The FBI and others involved in the 
eight hundred, Center.” National Security Act of 1947 and investigation ultimately concurred 
Executive Order 12333, the CIA with the CIA’s conclusions. On 18 
The gravity of the situation was responded to the FBI’s request November 1997, Kallstrom aired the 
now evident to all in the small within 24 hours of the crash. This CIA video in its entirety during a 
group privy to the interchange that support consisted primarily of help national news conference announc- 
had begun four minutes earlier. from the Counterterrorist Center in ing the suspension of the 
the Directorate of Operations and worldwide criminal probe: (b)(3) 
from a small group of analysts, (b)(3) 


8:35:43, from McClaine: “I think 
that was bim.” 


8:35:45, from Boston: “I think so.” 


8:35:48, from McClaine: “God bless 
bim.” 


including myself, in the Office of 
Weapons, Technology and Prolifer- 
ation (now the Office of 
Transnational Issues, or OTD in the 
Directorate of Intelligence. Follow- 
ing a preliminary review of radar 
and satellite data, the OTI analysts 
focused on detailed analysis of eye- 
witness statements provided by the 


We feel very, very comfortable 
that what [the CIA] videotape por- 
trays is very close...to what 
bappened. The tape was made to 
explain, first to [the FBI], and 
then to the public, and the fami- 
lies, and the naysayers...and 
anyone else out there—the aero- 


CIA Participation FBI. After eight months of work, nautical engineers—what these 
they concluded with confidence 244 people saw. What is the 

The crash of TWA Flight 800, and full substantiation that the eye- explanation? If they didn't see a 

potentially one of the most lethal witnesses had not seen a missile. missile, what could they bave 


international terrorist acts ever pef- 
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On 28 March 1997, CIA's Deputy 


seen? All 244 witnesses saw events 
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On the whole, the eyewitnesses 
provided remarkably detailed 
descriptions that were surprisingly 
consistent. The crash scenario 
depicted:in the video was the result 
of the composite analysis of all the 


eyewitness reports provided to us 
by the FBI. 


Most eyewitnesses were about 10 
to 12 miles from where the plane 
first exploded. The statements var- 
ied, but many shared common 
characteristics: 


e A patron outside a local restau- 
rant reported seeing what 
appeared to be a “shooting star” 
that grew into an oblong ball of 
flames that fell from the sky. After 
the flames fell out of sight behind 
the sand dunes, he heard two 
“bangs” that sounded like fire- 
works in the distance. 


e A patron at a local yacht club 
reported seeing what appeared to 
be a boat flare ascend for several 
seconds, expand into a much 
larger fireball, then split into two 
“smoky trails” which dropped 
toward the ocean. She then heard 
deep rumbling sounds. 


© A patron at a local marina 
reported seeing an orange flare 
rise in the sky and then come 
down a little before exploding 
into “two pieces.” She reported 


that the explosion occurred about 


10 seconds after she first saw the 
flare in the sky. 


ə Two observers near the ocean 
reported seeing an ascending 
flare that exploded into an orange 
fireball, then descended in “two 
large flaming chunks” to the 


a 
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On the whole, the 
eyewitnesses provided 
remarkably detailed 
descriptions that were 
surprisingly consistent. 


99 


ocean's surface. They both 
reported hearing a “deep thunder- 
ous rumble.” 


e A passenger on a plane reported 
seeing “a small, flare-like projec- 
tile traveling in an east- 
northeasterly direction” appear in 
the sky seemingly out of 
nowhere. It seemed to be ascend- 
ing, then culminated in a small 
explosion, followed by a much 
larger fireball, which appeared to 
descend toward the water. 


e A passenger on a different plane 
reported seeing an “orange-white 
flare” ascend, then “bulge” and 
descend. She likened the ascent 
and descent to that of a roller- 
coaster, with the ascent ending in 
a “big bang,” followed by the 
descent 


Several eyewitnesses made it clear 
that they had seen only the latter 
stages of the disaster: 


e One observer in a beachfront 
condominium reported that he 
saw a fireball, which separated 
into two fireballs that fell into the 
ocean. Immediately after the fire- 
balis hit the water, he heard loud 
sounds. 


e A woman on the beach reported 
seeing a fiery object falling in two 
main pieces to the water's sur- 
face, followed about four seconds 
later by a rumbling sound. 


e An observer on a small boat 
reported seeing what at first 
appeared to be a “shooting star,” 
moving in a “downward, 45- 
degree sloping arc.” He then real- 
ized he was observing a burning 
aircraft. He saw one wing sepa- 
rate from the fuselage, and a large 
“fire trail” of burning fuel erupt. 
Just as the wing separated, he 
heard a loud “concussion” sound. 
The burning plane and wing then 
quickly dropped to the water's 
surface. (Of all the known eyewit- 
nesses on the land and water, this 
person was the closest.) 


The most useful reports proved to 
be those that related observations 


to specific events in either space or 
time. For example, an eyewitness 


report of a loud sound “after the 
fireballs hit the water” was less use- 
ful than one of a loud sound “about 
four seconds after the fireballs hit 
the water.” An eyewitness descrip- 
tion of “a flare-like object rising 
over the ocean” was less useful 


than a similar description that refer- 


enced identifiable landmarks along 
the beach. An airline passenger's 
report of a “flare-like object” was 
less useful than a similar passenger 
report that included the observa- 
tion that the flare-like object 
appeared in the sky about 10 sec- 
onds after a small aircraft flew 


under the plane on whi 
observer was traveling. 


A few eyewitness reports proved 
particularly useful. One of the most 
valuable was from the eyewitness 
in the beachfront condominium, 
even though his observations 
began well after Flight 800 first 
exploded. His report of loud 
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Other descriptions from eyewit- 
nesses who for whatever reason 
did not report hearing sounds sup- 
ported this conclusion. For 
example, a passenger on USAir 
Flight 217 reported seeing an air- 
craft fly under him, 10 seconds 
before the appearance of “a small, 
flare-like projectile traveling in an 
east-northeasterly direction.” Radar 
tracking of Flight 217 and the small 
aircraft—later confirmed to be a 
Navy P-3 Orion—shows that he first 
saw the flare-like object at about 
the time Flight 800’s CVR detected 
an onboard explosion. He also 
specified where the flare-like object 
first appeared, which coincided 
with Flight 800's location when it 
exploded. And his statement that 
the flare-like object was traveling in 
an east-northeasterly direction 
agrees with the direction that Flight 
800 is known to have been travel- 
ing when it exploded. So the flare- 
like object he saw almost certainly 
was Flight 800 just after it 
exploded, not a missile. 


Another factor corroborating this 
theory was that eyewitnesses who 
suspected that they had watched a 
missile destroy an aircraft were 
puzzled that they had not actually 
seen the aircraft before the missile 
hit it. Considering the lighting con- 
ditions at the time—just at sunset— 
the airliner should have been visi- 
ble to any observer witnessing a 
missile approach it. But if burning 
fuel from the crippled aircraft was 
what they were seeing—rather than 
a missile streak—there would be no 


separate aircraft to see. 


Reconstructed wreckage, Calverton, Long Island. 6 February 1997 (CIA photo). (U//FOUO) 


Meteorological Conditions 


Because the speed of sound is 
affected by altitude, wind, and tem- 
perature, we had to correct for 
these meteorological conditions. 
For example, the speed of sound at 
the 13,800-foot altitude where 
Flight 800's CVR and FDR ceased 
operating was 1,062 ft/sec (without 
wind). At sea level, it was 1,116 ft/ 
sec (without wind). It averaged 
1,089 ft/sec (without wind). Wind 
slowed the arrival of the sound 
from the initial explosion as much 
as 0.9 seconds for some key eye- 
witnesses compared to when they 
would have heard the sound with- 
out wind. Independent wind-speed 
calculations were done for each 
eyewitness claiming to have heard 
sounds associated with the disas- 
ter. Necessary temperature 
corrections—other than those in the 


altitude-sensitive calculations men- 
tioned above—were negligible. 


Satellite Data 


An orbiting sensor on a US military 
satellite detected a heat plume 
associated with the crash of TWA 


Flight 800. 


Combining timing data derived 
from the CVR, FDR, and this satel- 
lite, along with sound-propagation 
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EXCERPTS FROM CONVERSATIONS BETWEEN AN AIR TRAFFIC CONTROLLER, 
THE FLIGHT 800 PILOT, AND A PILOT IN THE CRASH VICINITY—17 JULY 1996 
(ALL TIMES APPROXIMATE) 


8:30:14 p.m., Boston Air Route Traffic Control Center: TWA eight bundred, climb and maintain one five thou- 
sand [15,000 feet). 


8:30:17, TWA Flight 800: TWA's eight bundred heavy, climb and maintain one five thousand, leaving one three 
thousand. i 


8:31:12: [TWA Flight 800 explodes at an altitude of 13,800 feet, based on post-crasb analysis.) 
8:31:50, Eastwind Airlines Flight 507: We just saw an explosion out bere on Stinger Bee five ob seven. 


8:31:51: [Infrared sensor aboard US military satellite detects large heat source in the vicinity of Fligbt 800 
crash] . 


8:31:57, Boston: Stinger Bee five ob seven, I'm sorry. I missed it. Ab, you're on eighteen. Did you say something 
else? 


8:32:00: [TWA Fligbt 800 bits water, based on post-crash analysis] 


8:32:01, Eastwind 507: We just saw an explosion up abead of us bere something [like] about sixteen thousand 
feet or something like that. It just went down—to the water. 


8:32:56, Boston: TWA eight bundred, [call] Center. 

8:33:04, Boston: TWA eight bundred, Center. 

8:33:09, Boston: TWA eight bundred, if you bear Center identify]. 

8:33:17, Boston: Stinger Bee, ab, five zero seven, you reported an explosion, is that correct, sir? 

8:33:21, Eastwind 507: Yes sir, about, ab, five miles at my eleven o'clock here. 

8:33:48, Eastwind 507: [unintelligible] Stinger Bee, ab [unintelligible] Boston, we are directly over the site where 
that airplane or whatever it was just exploded and went into the water. [Then, from a second opera- 
tor...) [unintelligible] eighteen, ab, nineteen miles on the two thirty-six radial (unintelligible! Hampton. 


8:34:01, Boston: Roger that. Thank you very much, sir, we're investigating that right now. TWA eight bundred, 
Center. TWA eight zero zero, if you bear Center, ident. 


8:35:36, Boston: TWA eight hundred, Center. 
8:35:43, Eastwind 507: I think that was bim. 
8:35:45, Boston: I think so. 


8:35:48, Eastwind 507: God bless him. 
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not be certain that such a sound 
would have been recorded. It also 
is not relevant to our conclusion 
that the eyewitnesses saw only the 
burning aircraft, not a missile. 
Unless such a warhead detonation 
occurred well before the center fuel 
tank exploded, produced an enor- 
mously loud sound, and created 
warhead fragments that traveled 
faster than the speed of sound for a 
long time (so they caused the cen- 
ter fuel tank to explode before the 
warhead sound could be recorded 
by the CVR), this scenario would 
not change CIA's conclusion that 
the eyewitness observations took 


= after the aircraft exploded. 


Any eyewitness who thinks he may 
have seen a missile shoot down 
Flight 800 needs to have seen 
something that occurred more than 
42 seconds before the aircraft broke 
into “two distinct fireballs" and 
more than 49 seconds before the 
plane hit the water. CIA analysts are 
not aware of any eyewitness who 
did. 


Final Observations 


Analysts often have to make judg- 
ments based on limited and highly 
conflicting information. This was 
not the case for our assessment of 
the eyewitness reports associated 
with the crash of TWA Flight 800. 
On the whole, the corroborative 
evidence that the eyewitnesses saw 
only the burning aircraft without 
realizing it, and not a missile, was 
extensive and compelling. 


10 -SECRETA 


Nevertheless, a few people, driven 
by what they perceive to be an 
overwhelming number of eyewit- 
nesses who “saw” a missile attack 


- the plane, persist in thinking other- 


wise. Confident that so many 
eyewitnesses cannot be “wrong,” 
they have concluded that the gov- 
ernment, for whatever reason, is 


covering up the true cause of the 
crash. 


These people probably are simply 
reading more into the eyewitness 
descriptions than is warranted.’ 
Nonetheless, they are likely to cling 
to their theories. The crash drew 
worldwide attention and did not 
have an immediate explanation. 
Such situations almost always give 


rise to ace and conjecture. 


Despite the reservations of skep- 
tics, the work of Agency analysts 
evidently helped many better 
understand the eyewitnesses’ obser- 
vations. In a letter to the Director of 
Central Intelligence dated 17 July 
1998—the second anniversary of 
the crash—Congressman James A. 
Traficant, Jr., a member of the 
House Transportation and Infra- 
structure Subcommittee on 
Aviation, recognized that work: 


I want to extend my gratitude to 
those Central Intelligence Agency 
employees who worked on the 
analysis of the eyewttness state- 
ments. Their work was extremely 
helpful in the effort to unravel the 
Flight 800 mystery and in 
addressing the controversy sur- 
rounding the eyewitness 
testimony. I think it would be 
extremely beneficial if the CIA 
undertook an effort to better edu- 


cate the American people on the 
work the Agency did on the eye- 
witness analysts. 


Notes 


1. All air traffic control communica- 
tions cited in this article were 
recorded at the Boston Air Route 
Traffic Control Center on the 
evening of 17 July 1996 and subse- 
quently released to the public by 
the Federal Aviation Administration. 
(U) 


2. In mid-January 1997, CIA analysts 
decided to document their work in 
an animated video. The CIA ana- 
lysts and their line managers agreed 
that such a production was needed 
to make a convincing case to non- 
technical audiences that 
eyewitnesses had seen only the 
burning aircraft. On 11 February 
1997, CIA senior managers gave 


final approval and allocated the nec- 
essary funding. 


Eventually, this video or segments 
of it would be seen by several hun- 
dred million people worldwide. 
Most responses, including com- 
ments from several family members 
of the crash victims, were favor- 
able. But some were not. A few 
people even suggested that the 
video was fabricated as part of a 
government coverup of the true 
cause of the tragedy. 


3. Late on 30 December 1996, CIA ana- 
lysts first realized that eyewitnesses 
probably had observed only the 
burning aircraft in various stages of 
crippled flight. The following morn- 
ing, this conclusion was phoned to 
the FBI. It took about five more 
weeks, however, for CIA analysts to 
document a case solid enough to be 
formally briefed to the FBI. This 
briefing was given in New York on 
6 February 1997. Details were pro- 
vided in writing on 28 March 1997 
in a memorandum from the CIA's 
Deputy Director for Intelligence to 
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Central Intelligence Agency 


28 HAR 4997. 


Mr. James K. Kallstrom 
Assistant Director in Charge 
Federal Bureau of Investigation 
26 .Federal Plaza 

New York, New York 10278 


Dear Mr. Kallstrom: 


As you are aware, missile analysts at the Central 
Intelligence Agency have been working closely with special 
agents at the Federal Bureau of Investigation during the 
past eight months in an attempt to examine the hypothesis 
that a missile caused the TWA Flight 800 disaster on 17 July. 


‘Of particular concern to FBI investigators and CIA analysts are 


accounts from dozens of eyewitnesses who reported seeing an 
object—usually described as a “flare” or "“firework"—-ascend and 


culminate in an explosion. 


Our analysis demonstrates that the eyewitness sightings 
of greatest concern to us—the ones originally interpreted to 
be of a possible missile attack—took place after the first of 
several explosions aboard the aircraft. We conclude that almost 
certainly what these eyewitnesses saw was the crippled aircraft 
after the first explosion had already taken place ; 

Our analysis, combined with the total absence of physical. 
evidence of a missile attack, leads CIA analysts. to conclude. 
that no such attack ‘occurred. 


We are willing to brief you on the details. of our, analysis 
at your convenience. Bp -» ot te 


Sincerely, 


John C. sl. 
Deputy Director for Intelligence. 


Enclosure: 
Analytic Assessment 
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Introduction 


On 17 July 1996, Trans World Airlines Flight 800 departed 
from New York's John F. Kennedy Airport enroute to Paris. Twelve 
minutes into the flight, as the jumbo jet climbed to its cruising 
altitude, there was a catastrophic explosion and the Boeing 747 
plunged into the Atlantic Ocean 9 miles off the coast of Long 
Island. All 230 people aboard perished, making it one of the 
most lethal disasters in commercial aviation history. Hundreds 
of eyewitnesses in the Long Island area witnessed portions of the 
event. 


Since then, investigators have been working continuously 
seeking the cause of the explosion. They have focused on three 
possible causes—a bomb, a missile, or a mechanical failure. Of 
particular concern to FBI investigators and CIA analysts are 
accounts from dozens of eyewitnesses who reported seeing an 
object—usually described as a "flare" or *firework"—ascend and 
culminate in an explosion. . Many people postulated: that these 
eyewitnesses saw a missile destroy the aircraft. 


At the request of the FBI, CIA weapons analysts were asked 
to look into this possibility. The CIA conclusion: A.missile 
was not involved. The eyewitness sightings of greatest 
concern—the ones originally interpreted to be of a possible 
missile attack—took place after the first of several explosions 
aboard the aircraft. What these eyewitnesses saw was in. fact the 

: %, z l d 


afte e rst e ion 


Analysis i 


A major complication in determining what happened to Flight 


: 800 was the fact that the. flight data recorder and. cockpit voice 
recorder ceased. operating just after the initial explosion ‘aboard: ` 
the aircraft. The data recorder registered no ‘unusual ‘activity ~ 
prior to the end of its operation. But the voice 3xecorder | 
registered a fraction of a second of “loud noise" just before it 

= ceased operating. National Transportation Safety Board analysts 

concluded that this was sound from the first explosion—the one 
that initiated the destruction of the aircraft. . va 


Based on flight recorder data and airport radar tracking, 
the aircraft's location, altitude, speed and heading at the 
instant. its recorders ceased operating are known. This 
information was used to determine the distance and direction of 
travel of the aircraft with respect to each eyewitness at the 
instant the aircraft exploded. This; in turn, made it possible 
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Shortly after Flight 800 reached the apex of its 
ascent—about 15 seconds or so after the initial 
explosion—a second explosion on the aircraft occurred. 

This explosion was clearly visible to many eyewitnesses, and 
often was described as "a small fireball." It was not as 
loud as the initial explosion, but was clearly audible more 
than 10 miles away. i 


Following this second explosion, the aircraft went into 

a very steep and rapid descent, falling 2 miles and 
traveling horizontally almost 2 miles in less than 

25 seconds. As the aircraft descended, it produced an 
increasingly visible fire trail. When it reached an 
altitude of about 1 mile—42 seconds after the initial 
onboard explosion—the aircraft's left wing separated from 
the fuselage, releasing the unburned fuel in the left wing's 
fuel tanks. The fuel's subsequent ignition and burning 
produced a dramatic fireball visible to eyewitnesses more 
than 40 miles away, and detected by an infrared sensor 


About 50 seconds after the initial explosion—eight seconds 
after the left wing detached—the aircraft and. detached wing. - 
hit the water. s “ips Hey agni aay Gk 


CIA. analysts developed the ‘characterization. above using 
technical data and accounts from the few eyewitnesses who were 
relatively close to the disaster, and who provided detailed 
descriptions of what they saw and heard: This portrayal then was- 
evaluated against descriptions provided by almost 200 additional 
eyewitnesses. . , fa ag 8 ae gee 4 pees 


Not surprisingly,. most eyewitnesses saw only the most `. 
conspicuous segment’ of the disaster—the ignition of the fuel and 
resulting fireball in the 10 seconds. or so just. before the l 
airċraft hit the water.. There are three distinctive . > 
characteristics analysts used to conclude that these eyewitnesses 
saw-only the end of the. aircraft's descent and not a missile... .— 


First, sound from the initial explosion took. from 42 to. 
102 seconds to reach each of ‘the eyewitnesses claiming to have 
heard sounds associated with the disaster. Therefore, things 
eyewitnesses reported seeing at about: the time when they heard 
the first sound are known to have taken place well after the 


‘first explosion occurred. 


Second, many eyewitnesses described only things happening 
within about 10 seconds of the time that the left wing detached 
from the fuselage. This was a very well-defined event, resulting 
in two distinct fireballs falling to the ocean. The left wing is | 
known to have detached about 42 seconds after the initial’ 
explosion. : i ; ; 
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Analysis of Radar Tracking of the TWA 800 Disaster on July 17, 1996 


Summary and Conclusions 
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Figure 1: Locations of the four radars used in this analysis. TWA Flight 800 took 
off from JFK International, exploded about 50 nm east of JFK, and impacted in the 
water after flying about 2.5 nm farther. A segment of the flight path from 24 seconds 
before the explosion to impact is shown in the lower right of the map. 
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Appendix: Radar Hits After the Explosion 


Table A1 Table A2 
Radar Hits After Explosion: JFK Radar Hits After Explosion: ISP 
Time(s) Range Azimuth (mag) Time(s) Range Azimuth(mag) 
16.75 50.250 102.041 16.22 ` 21.516 126.914 
16.75 50.469 101.865 16.22 21.609 126.387 
21.35 50.875 101.602 20.91 21.609 127.969 
21.35 50.688 102.041 20.91 21.516 127.705 
21.35 50.406 101.953 20.91 22.016 124.189 
21.35 50.313 102.129 25.61 21.563 127.881 
25.98 50.250 101.602 25.46 22.266 123.574 
25.98 50.813 101.777 30.30 21.563 127.266 
25.98 51.250 101.602 30.15 22.422 123.223 
25.98 50.625 102.129 35.02 22.266 124.805 
25.98 50.438 102.217 34.87 22.469 122.695 
30.59 51.500 101.250 39.56 22.578 122.520 
30.59 50.688 101.689 39.56 22.469 122.520 
30.59 51.094 102.041 44.26 22.734 122.520 
30.59 50.375 102.041 48.96 22.875 122.432 
35.07 51.656 100.898 53.80 21.859 125.947 
35.22 51.188 101.602 58.50 22.328 125.156 
35.22 50.500 102.129 63.19 22.375 124.980 


44.46 50.563 102.129 Table A3 
44.46 51.250 101.689 rat leA : 
48.92 51.938 100.986 Radar Hits After Explosion: HPN 
49.07 52.063 101.250 
49.07 50.531 101.777 Time (s) Range Azimuth(mag) 
49.07 50.906 101.865 14.64 53.609 129.990 
53.56 52.094 101.074 24.04 53.703 130.430 
53.71 50.563 102.305 28.75 54.359 128.320 
58.17 52.156 100.898 28.75 53.656 131.045 
58.17 52.063 100.986 28.75 53.906 130.342 
58.31 51.250 101.865 3344 24.469 128.057 
62.95 51.281 101.602 33.44 53.703 130.957 
62.8 52.125 100.986 33.44 231813 130.342 
62.95 50.438 102.129 33.44 53.953 129.639 
38.13 54.516 127.969 
Tables ee RC OE 
Radar Hits After Explosion: RHD 38.13 54.109 129.639 
42.83 54.406 128.936 
Time(s) Range Azimuth 42.83 54.563 128.232 
21.4 13.75 175.25 42.83 54.609 127.705 
31.9 14.13 128.76 42.83 53.750 130.781 
33.3 13.25 170.33 47.52 54.766 127.969 
33.6 14.00 182.46 47.52 54.563 128.057 
43.9 14.25 128.67 47.52 53.750 130.254 
45.2 13.13 168.84 52.22 54.109 128.936 
49.6 12.75 247.06 52.22 54.563 128.145 
55.7 14.25 128.85 52.22 53.813 130.693 
57.1 13.25 168.05 52.22 53.859 129.463 
69.0 13.25 168.31 75.71 53.859 130.254 


Note: Times are relative to 20:31 EDT 
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